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education and knowledge, the attached public safety standard is made available to promote the 
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Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live" 



Jawaharlal Nehru 
r Step Out From the Old to the New' 



IS 9600 (1980): Safety matches in booklets [CHD 26: 
Explosives and Pyrotechnics] 



* 



• 



j*rfiiii^AK>fe ¥i # mj^wafearoASiiTFS 



ZS&W I • ^SS>^^N&^> 



>^frcivfe£a 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge" 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 



^ *2*~* 





5> 



PROTECTED BY COPYRIGHT 



Indian Standard 



15:9600- S990 

( Reaffirmed 2005 ) 



SPECIFICATION FOR 
SAFETY MATCHES IN BOOKLETS 



unc ft>2'53G-2 




& Copyright 1980 

INDIAN STANDARDS INSTITUTION 

UANAK (XHAVAI*. *i BAHADUR SI [All ZAlAk MAUC 

mvw nr.Lm in km 
iM^ A* 5».oa November 1980 



Grff 



IS s 9600 - 1980 

Indian Standard 

SPECIFICATION FOR 
SAFETY MATCHES IN BOOKLETS 

Safety Matches Sectional Committee, CPDC 9 

Chairman Representing 

Shri T. K. Nag Khadi & Village Industries Commission, Bombay 

Members 

Shri K. K, Malhotra { Alternate to 
Shri T. K. Nag ) 
Shbi S. Annamalai The Asia Match Company Private Ltd, Sivakasi 

Shri S. Maheswaran ( Alternate ) 
Shri V. N. Chitranshi Directorate General of Supplies & Disposals, New 

Delhi 
Shri R. Roberts ( Alternate ) 
Dr D. K. Das National Test House, Calcutta 

Shri T. K. Datta {Alternate) 
Dr R. C. Gupta Forest Research Institute & Colleges, Dehra Dun 

Dr M. S. Raja wat ( Alternate ) 

Shri Samiul Haque Directorate of Weights & Measures, Ministry of 

Commerce, New Delhi 
Shri R. Srinivasan ( Alternate ) 
Shri J. S. Matharu Directorate General of Technical Development, 

New Delhi 
Shri P. V. Mehta ( Alternate ) 
Shri I. N. Musty Department of Explosives, Nagpur 

Shri S. K. Bhargava { Alternate ) 
Shri N. Gopalan Nair Directorate of Industries & Commerce, Govt of 

Kerala, Trivandrum 
Shri K. C. Narayanan Development Commissioner, Small Scale Indus- 

tries, New Delhi 
Shri Basant Kumar ( Alternate ) 
Shri M. A. G. S. Ravindran The South Indian Swadeshi Match Manufactu- 

rers' Association, Sattur 
Shri S. S P. Shunmuga Nadar 
( Alternate ) 
Smt Indu S. Shirali Consumer Guidance Society of India, Bombay 

Smt Sharda Joshi ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1980 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS t 9600 - 1980 

( Continued from page 1 ) 

Members Representing 

Shri S. K. Soundarapandyan Triunelvely District Cottage Match Manufactu- 

rers' Association, Kovilpatti 
Shri D. Jegatheesan ( Alternate ) 
Shri N. Srinivasan Indian Statistical Institute, Calcutta 

Shri P. Lakhsmanan ( Alternate ) 
Shri M. K. Thimmiah WIMCO Ltd, Bombay 

Shri S. Venkatabaman ( Alternate ) 
Shri A. Vairaprakasam National Fireworks Factory, Sivakasi 

Shri R. Thangmariappan ( Alternate ) 
Shri Som Prakasha, Director General, ISI ( Ex-officio Member ) 

Director ( Consr Prods & Med 
Instrs ) 

Secretary 

Shri Dharam Dbv 
Assistant Director ( Consr Prods & Med Instrs ), ISI 



Safety Matches Subcommittee, CPDG 9 : 1 

Convener 
Shri M. K. Thimmiah WIMCO Ltd, Bombay 

Members 

Shri S. Venkataraman ( Alternate to 
Shri M. K. Thimmiah ) 
Dr D. K. Das National Test House, Calcutta 

Shri T. K. Datta ( Alternate ) 
Shri Samiul Haque Directorate of Weights & Measures, Ministry of 

Commerce, New Delhi 
Shri R. Srinivasan ( Alternate ) 
Shri J. S. Mathartj Directorate General of Technical Development, 

New Delhi 
Shri P. V. Mbhta ( Alternate ) 
Shri I. N. Mqrty Department of Explosives, Nagpur 

Shri Char an jit Lal ( Alternate ) 
Shri T. K. Nag Khadi & Village Industries Commission, Bombay 

Shri K. K. Malhotra ( Alternate ) 
Shri A. Nazirudik The Janatha Industries, Quilon 

Shri M. A. C. S. Ravindran South Indian Swadeshi Match Manufacturers' 

Association, Sattur 
Shri A. Vairaprakasam National Fireworks Factory, Sivakasi 

Shri R. Thangamariappan ( Alternate ) 



IS j 9600-1980 

Indian Standard 

SPECIFICATION FOR 
SAFETY MATCHES IN BOOKLETS 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 

Institution on 25 August 1980, after the draft finalized by the Safety 

Matches Sectional Committee had been approved by the Consumer 
Products and Medical Instruments Division Council. 

0.2 Matches are generally classified as strike-anywhere matches and 
safety matches. As the names indicate, the strike-anywhere matches can 
be ignited by friction on almost any surface; whereas the safety matches 
are ignited by striking against the friction surface only on the outside of 
the match box or match booklet. Strike-anywhere matches are forbidden 
by law in India. 

0.3 Booklet matches are usually wooden or paper-board match sticks in 
the form of a small comb covered by a paper-board sheet which gives it a 
shape of small book. 

0.4 Booklet matches are usually exposed to atmosphere to a greater extent 
as compared to safety matches in boxes and therefore, are vulnerable to 
humid conditions easily. These matches do not conform to the rigorous 
damp-proofness test specified for the safety matches in boxes. A miid 
damp-proofness test for booklet matches is being evolved for inclusion in 
this standard. 

0.5 The sampling scheme has not been included in this standard at this 
stage; however it will be included when it is evolved considering the 
packing practice in the industry. 

0.6 In the preparation of this standard, assistance has been drawn from 
the following standards: 

BS 3795 : 1964 Specification for matches. British Standards 

Institution. 
EE-M-10H Match, safety; and match, non-safety (strike-anywhere). 

Federal Supply Service, USA. 
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0.7 Whenever a reference to any Indian Standard appears in this 
specification, it shall be taken as a reference to the latest version of the 
standard. 

0.8 Another Indian Standard published on safety matches is IS : 
2653-1964*. 

0.9 For the purpose of deciding whether a particular requirement of this 
standard is complied with the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2 - 1960f. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard specifies requirements and methods of tests for safety 
matches in booklets. 

2. TERMINOLOGY 

2.0 For the purpose of this standard the following definitions shall apply. 

2.1 Safety Matches — Wooden or cardboard sticks having a flammable 
head of suitable chemicals that can ignite only when struck on a particular 
friction surface. 

2.2 Spurting — The burning of the match-stick head violently scattering 
hot particles, its explosion or shooting up of the flame in particular 
direction, when struck on the friction surface. 

2.3 Booklet — The strip of paper-board which carries the striking 
surface and is wrapped round the matches fastened to it in shape of a 
small book. 

3. MATERIALS 

3.1 Potassium chlorate used shall conform to Grade 2 of IS : 708-1 970$, 
red phosphorus shall conform to IS : 20 12- 1961 § and sulphur shall 
conform to IS : 3383-197511. 



♦Specification for safety matches in boxes. 

fRules for rounding off numerical values ( revised). 

JSpecification for potassium chlorate, technical (first revision ). 

^Specification for red phosphorus. 

[JSpecification for wettable sulphur powder (first revision ), 
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3.2 Other important ingradients used in match manufacture are animal 
glue (see IS : 852-1669* ), antimony sulphide (see IS : 573M970f ), 
iron oxide pigments (see IS : 44-1969J), lamp black (see IS : 40-197 1§ ), 
manganese dioxide (see IS : 5713-1970|j ), match paper ( see IS : 3303- 
1965^1 ), paraffin wax ( see IS : 4654-1974** ), potassium bichromate ( see 
IS : 250-l964ft ), wood ( see IS : 1140-1970 % % ), zinc oxide ( see : 35- 
1975§§ ), glass powder and paper board. 

4. CONDITIONING OF SAMPLES 

4.1 The samples of booklets shall be exposed to an atmosphere at 
27 ± 2°G and 65 ± 5 percent humidity for minimum of 60 minutes before 
measurement of dimensions and performance tests are carried out. The 
covers of the booklets shall be opened while conditioning. 

5. REQUIREMENTS 
5.1 Size 

5.1.1 Match Sticks — The thickness of the match sticks shall be a 
minimum of 0'9 mm. The width of 10 match sticks shall be 50 ± 2 mm 
and each stick shall be approximately 1/10 of the overall width. The 
length of match sticks with chemical head shall be 35 ± 2 mm which 
excludes the base of comb of sticks. 

5.1.2 Booklets — The cover of the booklet shall be made of single- 
lined paper-board and shall have a minimum thickness of 0*20 mm. The 
grain of the paper-board shall run the short way of the cover. The 
total length of cover shall be such that when it is folded to carry match 
sticks, a gap of 05 to 2*5 mm is left between the heads of match sticks 
and that end of the booklet which is nearer to the heads. 

Note — Booklet matches manufactured to comply with this standard are 
restricted to 50 mm in cover width because of risk of igniting very long booklets if 
a match stick is carelessly struck across the face of such a long booklet when it is 
open, and also to limit the quantity of exposed flammable material. 

If such long booklets, not complying with this standard, are 
manufactured, the striking surface should be on the back of the cover. 



♦Specification for animal glue for general wood-working purposes (first revision ). 

fSpecification for antimony sulphide for explosive and pyrotechnic compositions. 

{Specification for iron oxide pigments for paints (first revision ). 

^Specification for carbon black for paints (first revision ). 

IJSpecification for manganese dioxide for explosive and pyrotechnic compositions. 

If Specification for paper for match boxes. 
♦•Specification for paraffin wax (first revision ). 

ttSpecification for potassium bichromate, technical and analytical reagent (revised). 
{{Specification for logs for matches (first revision ). 
^Specification for zinc oxide for paints (first revision ). 
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5.2 Appearance — The finished product shall be clean and uniform. 
The match sticks shall not protrude beyond the cover. Defective cutting 
of booklets shall not be more than 1 out of 20 booklets selected at 
randon. Creasing and folding of booklets shall be proper. 

5.3 Number of Match Sticks — Each booklet shall contain 20 match 
sticks in two rows of 10 each. The number may be different if specified 
by the purchaser. 

5.4 Match Sticks — The match sticks shall be smooth, without bristles 
and shall be dipped in suitable wax to such a length that two thirds of its 
length burns smoothly when held horizontally in a draught-free 
atmosphere. 

5.5 Unserviceable Match Sticks — The total number of unserviceable 
match sticks shall not exceed 5 percent. Unserviceable match sticks are 
those which have: 

a) badly distorted heads; 

b) fractured or cracked heads; 

c) double heads where two heads are linked together by a bridge 
of chemical used for heads; 

d) no chemical at their heads or have very small head insufficient 
for igniting the match stick; and 

e) length less than three fourth of the length specified. 

5.6 None of the match sticks shall show attack by mildew. 

5.7 Friction Surface — The friction surface shall have a uniform spread 
in the form of a strip near the base of the booklet cover and extending 
the full width of the cover. Stray splashes of friction compound shall 
not be present on the inside of the cover within about 25 mm of the 
match heads. The friction surface shall contain sufficient chemicals to 
ignite at least double the nominal number of match sticks mentioned on 
the booklet. While conducting this test, the friction surface shall not 
catch fire and burn following striking of a match stick. 

5.7.1 Mode of Striking — The match shall be held firmly between front 
finger and thumb and struck downwards on the friction surface of 
booklet, with a minimum pressure necessary to ensure ignition ( see 
Fig. 1 ). 

5.8 Performance — The match sticks not meeting the requirements 
specified in 5.8.1 to 5.8.5 shall not exceed 5 percent. 

5.8.1 The match sticks shall ignite and burn without breakage or after 
glow when struck on the friction surface for igniting. 
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Fig. 1 Mode of Striking 



5.8.2 The match sticks shall burn without spurting. 

5.8.3 The match sticks shall not burn when struck on a sheet of 
sand paper of grade 3/0. The average length of the stroke shall be about 
50 mm. 

5.8.4 Ignition below 170°C — None of the match sticks shall burn in dry 
atmosphere at 170°C, when tested as given in Appendix A. 

5.8.5 Ignition Under Impact — None of the match sticks shall ignite or 
explode when tested individually as given in Appendix B. 

6. PACKING 

6.1 Six or twelve booklets shall be packed in a suitable packing paper to 
give a tight packet. These packets containing half gross booklet matches 
shall be then packed in brown or any other suitable paper into half-gross- 
packet. If required by the purchaser, 25 of these half-gross-packets shall 
be packed in a solid cardboard carton with ocean paper lining inside 
the carton. If 100 half-gross-packets are to be packed these shall be 
packed in bitumen lined paper to make a tight carton which shall 
again be packed in a wooden case. 

7. MARKING 

7.1 Each booklet cover containing the matches shall be marked on it 
with : 

a) The manufacturer's name or trade-mark or other identification 
mark; and 

b) the number of match sticks in booklet. 
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7.2 The booklets containing matches may also be marked with the ISI 
Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution. 

APPENDIX A 

(Clause 5.8.4 ) 

METHOD OF TEST FOR IGNITION BELOW 170°C 

A-I. PRINCIPLE 

A-l.l This test is carried out by placing the match sticks in an oven 
maintained at 170°C and examining them for ignition. 

A-2. Apparatus 

A-2.1 Oven — Oven used shall be air circulated, thermostatically 

controlled electric oven, electrical elements of which should be totally 

enclosed. 

A-2.2 Thermometer — to read up to 250°C. 

A-2.3 Wooden Block — It shall be 30 mm thick and 50 mm square, 
having a hole of 10 mm diameter to a depth of 25 mm in the centre to 
serve as a receptacle to hold the match sticks. 

A-3. PROCEDURE 

A-3.1 Ten match sticks from the selected booklets of the sample shall be 
placed in the receptacle of the wooden block with the heads up. The 
block shall then be placed in the centre of the oven. The thermometer 
shall be suspended in such a way that its bulb is in level with the match 
heads and is at a distance of 50 mm from the match heads. Thermometer 
bulb shall be covered with a wire mesh. The door of the oven shall be 
closed and its temperature raised to 140°C. After this, the temperature 
shall be uniformly raised at a rate of approximately 3°C per minute until 
170°C is reached. 

A-3.1. 1 The sample shall be taken to have passed the test, if none of 
the sticks catches fire. 

8 
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APPENDIX B 

( Clause 5.8.5 ) 

METHOD OF TEST FOR IGNITION UNDER IMPACT 

B-l. PRINCIPLE 

B-l.l The test is carried out by striking the match sticks with a hammer 
of 170 g and examining them for ignition. 

B-2. APPARATUS 

B-2.1 The apparatus shall be assembled as shown in Fig, 2. 

B-3. PROCEDURE 

B-3.1 Ten match sticks from the selected booklets of the sample shall be 
taken and each match stick tested separately. The scick shall be placed 
on the anvil of polished steel, in such a way that the stick is horizontal 
and the head is at its centre. After this the striking hammer shall be 
dropped by releasing the spring catch. The head catching fire under this 
impact shall be noted. 

B-3.1.1 The sample shall be taken to have passed the test, if none of 
the sticks catches fire. 
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GUIDE RODS- 




CROSS BAR TO 
HOLD GUIDE RODS 



SPRING CATCH 



PILE DRIVER (170g) 
DESIGNED TO SLIDE 
FREELY ALONG THE 
GUIDE RODS 



STRIKING HAMMER OF 
POLISHED STEEL 
(10mm DIA) 



ANVIL OF POLISHED 
STEEL (40mm DIA) 



*~BASE BOARD OF WOOD 
OR SUITABLE MATERIAL 

Fig. 2 Apparatus for Impact Test 
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